Sex hormone regulation of anti-bacterial activity in rat uterine secretions and apical release of anti-bacterial factor(s) by uterine epithelial cells in culture.
In mature female rats, sex hormones regulate the reproductive (estrous) cycle to optimize mating and fertility. During the part of the estrous cycle when mating occurs, and when estrogen is the dominant sex hormone, the uterus is susceptible to infection with bacteria that can be deleterious for survival and fertility. The present study investigated whether sex hormones regulate innate immunity in the female reproductive tract by affecting the secretion of an anti-bacterial factor(s) in the rat uterus. Uterine fluids from intact rats at the proestrous stage of the estrous cycle significantly inhibited Staphylococcus aureus growth. When ovariectomized rats were treated with estradiol, anti-bacterial activity against both S. aureus and Escherichia coli increased in uterine secretions with hormone treatment. In contrast, rats injected with either progesterone and estradiol or progesterone alone displayed no bactericidal activity indicating that progesterone reversed the stimulatory effect of estradiol on anti-bacterial activity. In other studies, isolated uterine epithelial cells from intact animals were grown to confluence and high transepithelial resistance on cell inserts. Analysis of apical secretions indicated that a soluble factor(s) is released by polarized epithelial cells which inhibits bacterial growth. These results demonstrate that sex hormones influence the presence of a broad-spectrum bactericidal factor(s) in luminal secretions of the rat uterus. Further these studies suggest that epithelial cells which line the uterine lumen are a primary source of anti-bacterial activity.